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Rac1 is a member of the Rho-GTPases family (Rho: Ras homologue)
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How is Rac1b splice site recognition regulated in colorectal 
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Genomic mutations determine exon 3b inclusion/exclusion?
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Which are the regulatory sequence elements that determine 
exon 3b inclusion/exclusion?
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Which splicing factors could be involved?
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Hypothesis:
Antagonistic splicing factor activities regulate Rac1b splicing
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ASF/SF2 acts as an enhancer of alternative Rac1b 
splicing whereas SRp20 acts as a silencer
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Endogenous levels of ASF/SF2 and SRp20 transcripts and 
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How can the expression or activity of ASF/SF2 and SRp20
be regulated in colorectal cancer cells?
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How can the expression or activity of ASF/SF2 and SRp20
be regulated in colorectal cancer cells?
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Wnt signalling pathway affects Rac1b expression 
R
e
l
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n
 
o
f
e
n
d
o
g
e
n
o
u
s
 
R
a
c
1
b
 
(
L
o
g
1
0
)
Wnt
Vector   TcfDN βCatCA
e
n
d
o
g
e
n
o
u
s
 
R
a
c
1
b
 
(
L
o
g
α-GFP
SRp20
Tubulin
βcat
SRp20
ATGTATA
-1606
SFSR3 (SRp20)
Potential TCF/LEF binding sites
Responsive promoter region
Gonçalves V, Matos P, Jordan P. 2008. RNA 14: 2538-2549 
PI3-kinase signalling pathway affects Rac1b expression 
R
e
l
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n
 
o
f
e
n
d
o
g
e
n
o
u
s
 
R
a
c
1
b
 
(
L
o
g
1
0
)
Ctrl LY 24h SB 24h Vector PTEN Vector AKT kd Vector p38 kd
1
0
)
LY294002
PI3KPTEN
Ras
ASF/SF2
Tubulin
R
e
l
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n
 
o
f
e
n
d
o
g
e
n
o
u
s
 
A
S
F
/
S
F
2
(
L
o
g
1
0
Ctrl LY 24h SB 24h Vector PTEN Vector AKT kd Vector p38 kd
SB203580
MKK3/6
p38
MEKK4
AKT
Gonçalves V, Matos P, Jordan P. 2009. Hum Mol Genet 18(19): 3696-3707 
D
epletio
n
 of
 SR
PK1
 also
 affe
cts
 R
a
c1b
 e
xp
re
ssio
n
-0
,2
0
,0
0
,2
0
,4
R e l a t i v e  e x p r e s s i o n  o f
e n d o g e n o u s  R a c 1 b  ( L o g
1 0
)
-0
,2
0
,0
0
,2
0
,4
R e l a t i v e  e x p r e s s i o n  o f
n d o g e n o u s  A S F / S F 2 ( L o g
1 0
)
-0
,4
-0
,2
Tub
ulin
SRPK
1
siC
trl
siSR
PK
1
-0
,4
-0
,2
e
siC
trl
siSR
PK
1
Tub
ulin
SRPK
1
Conclusions:

Splicing factor ASF/SF2 acts as an enhancer of alternative
Rac1b splicing whereas SRp20 acts as a silencer.
The levels of ASF/SF2 and SRp20 transcript and protein
 correlate with Rac1b expression in colorectal cells.

PI3-kinase and Wnt signalling pathways synchronize the
expression of ASF/SF2 and SRp20, respectively, and
together regulate whether alternative exon 3b is included
or skipped during splicing of the Rac1 pre-mRNA.
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Which are the regulatory sequence elements that determine 
exon 3b inclusion/exclusion?
RAC1(Ctrl) - GTTGGAGAAACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC (Conserved nt)Exon 3b 
Mut E1.0 - GTTGGACAAATGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E2.0 - GTTGGAGAAACGTACGGCAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E3.0 - GTTGGAGAAACGTACGGCAAGGATATAACCACCCCGGGCAAAGACAAGCCGATTGCC
GTTGGACAAACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCCMut E1.1 -
Mut E1.2 - GTTGGAGAAATGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E1.C - GTTGGAGACACGTACGGTAAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E2.1 - GTTGGAGAAACGTACGGTCAGGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E2.C - GTTGGAGAAACGTACGGCAAAGATATAACCTCCCGGGGCAAAGACAAGCCGATTGCC
Mut E4.0 - GTTGGAGAAACGTACGGCAAGGATATAACCTCCCGGTGCTAAGACAAGCCGATTGCC
Mut E5.0 - GTTGGAGAAACGTACGGCAAGGATATAACCTCCCGGGGCAAAGACATGCCGATTGCC
Alternative exon 3b contains an exonic splice 
enhancer element followed by a silencer element
Alternative vs constitutive
transcript  (Log10)
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Rac1 exon 3b contains binding sites for ASF/SF2 and SRp20
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